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@) Electromagnetic deflection unit.

@ The electromagnetic deflection unit has a sup- R
port (4) with a flange (8) at its narrow end (5), which '
has a tangential groove into which merge radial
y=grooves (14). Two sets of deflection coils (18,19) are
< wound directly onto the support (4). Their turns
traverse radial grooves (14). Thence, turns of a set
oo of deflection coils (18) are bent into a tangential
OQ groove. The radial grooves (14) have iongitudinally
I_‘,ex’tending portions (16), which are filled by the iurns
< traversing them. The bottom portion (20) of the tan-
€N gential groove lies on the surface of an oval cylinder.
The deflection unit has a high sensitivity, a large
axial sliding space and large modulation possibilities.
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Electromagnetic deflection unit.

The invention relates to an electromagnetic de-
flection unit for a cathode-ray tube comprising:

-2 hollow annular support provided with a narrow
end and a wide end and with a longitudinal axis;

-a respective flange at the narrow end and at the
wide end of the support, these flanges each having
at least one tangential groove with a bottom portion
and each having a plurality of mainly radial grooves
which merge into a said tangential groove and have
at least in the flange at the narrow end a longitudi-
nally extending portion having a width and a depth,
which longitudinally extending portions are tangent
to an inscribed circle;

-a first set of deflection coils for line deflection of
an electron beam in a first direction transverse to
the longifudinal axis, these deflection coils being
wound direcily onto the support on the inner side
thereof and the turns thereof each traversing the
tangential groove and radial grooves of the flanges;
and

-a second set of deflection coils for field deflection
of an electron beam in a direction transverse to the
longitudinal axis and fransverse to the first direc-
tion, these deflection coils being wound directly
onto the support and the turns thereof traversing
radial grooves in the flanges.

Such a deflection unit is known from EP 0 102
658 A1(PHN.10416).

Cathode-ray tubes have a neck-shaped part, in
one end of which an electron gun is arranged and
the other end of which passes into a conical part,
which is joined by a screen. An electromagnetic
deflection unit is arranged around the neck-shaped
part and against the conical part or at a short
distance therefrom. This deflection unit has to be
able to deflect electron beams also to the corners
of the screen. Therefore, these beams rmust be
prevented from touching on their way to the screen
the inner wall of the tube, as otherwise they would
be reflected and would reach the screen else-
where. These undesired reflections can be avoided
if the deflection unit is situated sufficiently close {o
the screen of the fube. Variations in the outer
dimension of the conical part of the tube and in the
inner dimension of the deflection unit can result in
that the deflection unit can be displaced over a
smaller distance towards the screen than was ex-
pected. Also in this case, it must be possible that
electron beams are correctly deflected to the cor-
ners of the screen.

Therefore, it is of great importance that the
disign of a defiection unit aliows a large distance
between a foremost position of the deflection unit,
in which this unit abuts against the conical part of
the tube and a correct deflection takes place, and a
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hindmost position, farther remote from the screen
of the tube, in which a reflection of electron beams
on their way to corners of the screen just does not
take place.ln other words: the deflection unit must
have a large axial sliding space. It has been found
that the known deflection unit has a comparatively
small axial sliding space. A large axial sliding
space is also of importance in order fo neutralize,
for example, a spread in the properiies of the
electron gun.

The design of a deflection unit can lead to
errors of different nature, such as raster errors,
astigmatic errors and coma errors. These errors
can be corrected by different means. Coma errors
can be corrected most effectively by adaptation of
those parts of the deflection unit which are located
at the narrow end of the support ciose to the
electron gun. Areas farther remote from the elec-
tron gun can then be intended for correction of
other errors. The possibilities for correctinon of
errors are therefore larger when the deflection unit
extends in closer proximity of the eleciron gun.
Hhowever, this has the disadvantage that the de-
flection unit begins to deflect electron beams al-
ready in the proximity of the electron gun, as a
result of which the risk of collisions with the wall of
the tube and undesired reflections increases.The
axial sliding space of the deflection unit is therefore
smaller in a unit which extends in closer proximity
of the electron gun.

The invention has for its object to provide a
deflection unit of a construction which permits of
obtaining a larger axial siiding space, as well as
larger possibilities for correction of errors.

In a deflection unit according to the invention,
this object is achieved in that in the flange at the
narrow end of the support
-the width and the depth of the longitudinally ex-
tending portion of each of the radial grooves are
chosen so that the turns traversing these grooves
substantially fill these portions, and
-the bottomn portion of the said at least one tangen-
tial groove is located on the surface of an oval
cylinder.

In the deflection unit according to the afore-
mentioned EP 0 102 658 A1, the flange at the
narrow end of the support is formed so that the
longitudinally extending portions of the radial
grooves are tangent to an inscribed circle so as to
surround tightly the neck of a cathode-ray tube, but
these portions all have the same depth and at least
substantially the same width (cf. Fig.6,12). Depend-
ing upon the number of furns in a groove, this
longitudinally extending portion of a groove is con-
sequently filled to a greater or smaller extent. In
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the unit according {o the invention, the width and
the depth of the longitudinally extending portions of
the radial grooves are chosen so that the turns
traversing these parts substantially fill these parts.
As a result, turns in situ are located closer to the
longitudinal axis of the deflection unit. The sensitiv-
ity of the deflection unit is thus improved. In a
favourable embodiment, the depth of the longitudi-
nally extending portions of the grooves is mini-
mized in favour of the width.

The measure mentioned in the preceding para-
graph results in that the flange has longitudinaily
extending groove poriions, whose depth may vary
from groove {o groove, so that their bottom por-
tions are not located on a circle, but rather on an
oval.

The smaller depth of most of the longitudinally
extending groove portions renders it possible to
locally displace accordingly the bottom portion of
the tangential groove inwardly,as a result of which
this bottom portion becomes located on an oval. In
the deflection unit according to the aforementioned
EP O 102 858 A1, the bottom portion of the trans-
verse groove is on the contrary tangent to a circle
(cf. Fig.6 and 12).

It has been found that in a deflection unit which
was otherwise left unchanged, such an inward dis-
placement of two points of the fangential groove
located diametrically opposite to each other over a
distance of each 3 mm in order to deform the
groove to an oval groove (within the original cir-
cular path), resulted in an enlargement of the axial
sliding space of the deflection unit by 1 mm. The
axial sliding space then increased from 3.8 to 4.8
mm, which is a substantial increase. In this unit, a
further inward displacement over the same dis-
tance resulted in a further increase of well over 1
mm.

in order to obtain a largest possible effect, it is
useful to make the oval cylinder on whose surface
the bottom portion of the tangential groove is dis-
posed as small as possible, that is to say to
minimize the radii of curvature of the said oval
cylinder. As a result, the turns of the coils in this
tangential groove consequently get as close as
possible to the longitudinal axis of the deflection
unit. The possibilities to make this oval cylinder
smaller are limited by the mechanical strength the
flange must have to be capable of withstanding the
inwardly directed force exerted by the turns. At the

area at which many turns coming from a given
'~ radial groove are passed into the tangential groove,
a comparatively large force is exerted on the bot-
tom portion of this tangential groove so that it
becomes necessary that at this area the flange has
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a comparatively great strength and the tangential
groove has a comparatively thick wall of the bottom
portion. The oval shape of the bottom portion of the
tangential groove is strongly influenced thereby.

The enlargement of the axial sliding space may
be utilized as such. Alternatively, the effect of the
measures in the deflection unit according to the
invention may be utilized entirely or in part to
lengthen the unit towards the electron gun of a
cathode-ray tube, with which the unit is used. Thus,
the modulation possibility is enlarged to prevent
coma errors and the other errors. The deflection
unit according to the invention has a higher sen-
sitivity due to its higher filling degree (consumes
less energy). The measures taken in accordance
wit the invention further permit of shortening the
unit at its wide end.

The annular support of the deflection unit ac-
cording to the invention may be a body of syn-
thetic material provided with flanges of synthetic
material in or around which a yoke ring of soft
magnetic material is arranged. Alternatively, a yoke
ring may itself act as a support and may be con-
nected at its narrow end and at its wide end to a
respective flange of synthetic material. Both sets of
deflection coils may be of the saddie type or one
set may be of the saddle type and one set of the
toroidal type. The flange at the narrow end may
have a tangential groove for each of the sets of
deflection coils or one groove for both sets to-
gether or more than two tangential grooves, such
as, for example, one for one set of deflection coils
and two for the other set or one for each set
separately and one for both sets together.

An embodiment of the deflection unit according
to the invention is shown in the drawing. In the
drawing:

Fig. 1 is a side elevation of a deflection unit
arranged around the neck-shaped part of a
cathode-ray tube,

Fig. 2 is a rear view of the deflection unit
shown in Fig. 1,

Fig. 3 is a sectional view taken on the line
-t in Fig. 1,

Fig. 4 is an axial sectional view taken on the
line IV-IV in Fig. 3.

in Fig. 1, the electromagnetic deflection unit 1
is arranged around the neck-shaped part 2 of a
cathode-ray tube, of which the conical part is des-
ignated by reference numeral 3. The deflection unit
1 has a hollow annular support 4 provided with a
narrow end and a wide end 5 and 6, respectively,
and with a longitudinal axis 7. In the Figure, the
support 4 is a yoke ring of soft magnetic material.
The support 4 has flanges 8 and 9, respectively, of
transiucent polycarbonate at the arrow end and the
wide end 5 and 6, respectively. The flanges 8,9
each have at least one tangential groove 10,11 with
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a bottom portion (20 in Fig.4) and a plurality of
mainly radial grooves 14,15 merging into the tan-
gential grooves 10,11. In the Figure, the flange 8
has a second tangential groove 12. In the flange 8
at the narrow end 5, the radial grooves 14 have a
longitudinally extending portion (16, Fig.4) having a
width and a depth, which longitudinal extending
portions (16) are tangent to an inscribed circle (17,
Fig.3).

A first set of deflection coils 18 for line deflec-
tion of an electron beam in a first direction trans-
verse to the longitudinal axis 7 (that is to say: in
the plane of the drawing) is wound directly onto the
support 4 on the inner side thereof. The fumns of
the set of coils 18 each traverse the tangential
groove 12 and 11, respectively, of the flanges 8
and 9, respectively, and radial grooves 14 and 15,
respectively, thereof.

A second set of deflection coils 19 for field
deflection of an electron beam in a direction trans-
verse {0 the longifudinal axis 7 and tfransverse to
the first direction (that is to say, at right angles to
the plane of the drawing is alsc wound directly onto
the support and its turns traverse radial grooves
14,15 in the flanges 8,9. In the Figure, both sets of
deflection coils 18,19 are of the saddle type. The
second set of deflection coils 19 is also arranged
on the inner side of the support 4 and its turns also
traverse tangential grooves 10 and 11, respectively.
in the flanges 8 and 9, respectively. The first set of
deflection coils 18 is wound first. In the Figure its
turns traverse the same groove 11 in the flange 9
as the turns of the second set of deflection coils 19
and consequently below (not visible) the turns of
the second set 19. In the flange 8, the turns of the
first (18) and the seond (19) set of deflection coils
have their individual tangential groove 12 and 10,
respeciively. The deflection unit of Fig.1 has the
features of the deflection unit according to the
invention. These features are explained with refer-
ence to Figure 2, 3 and 4. As far as parts of these
Figures are shown in Fig. 1, they have the same
reference numerals.

- Figures 2,3 illustrate that the radial grooves 14
in the flange 8 at the narrow end 5 of the support 4
are tangent to an inscribed circle 17 with their
longitudinally extending portions 16. The width and
the depth of these parts 16 are chosen so that the
turns of the sets of deflection coils 18,19 fraversing
these grooves substantially fill these portions 16.
The inner turns are consequently tangent to said
inscribed circle 17. The bottom portions 20 and 21,
respectively, of the tangential grooves 10 and 12,
respectively, are located on a noval cylinder.

in Fig. 4, the mainly radially extending grooves
14 which merge into tangential grooves 10,12 have
a longitudinally extending portion 16. These por-
tions 16 each have a width w and a depth d. The
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bottomn portions of the tangential grooves 10,12 are
designated by reference numerals 20 and 21, re-
spectively.

The bottom portions 22 of the longitudinally ex-
tending portions 16 are tangent to an oval (cf.
Fig.3).

The walls of the bottom portions 20 and 22 of
the tangential grooves 10 and 12, respectively, are
thicker (Fig.3) at the area at which many turns of
the deflection coils 18,19 coming from a radial
groove (14, Fig.2) are bent into a tangential groove
10,12 {on the lefthand and the righthand side in the
Figure). The distance between these bottom por-
tions 20,21 and the inscribed circle 17 is then
large. The oval cylinder on whose surface the bot-
tom portions 20,21 are located has therefore its
largest traverse dimension in horizontal direction in
the Figure.

Claims

An electromagnetic deflection unit for a
cathode-ray tube comprising:
-a hollow annular support provided with a narrow
end and a wide end and with a longitudinal axis;
-respective flange at the narrow end and the wide
end of the support, which flanges each have at
least one tangential groove with a bottom portion
and each have a plurality of mainly radial grooves
merging into a said tangential groove and have at
least in the flange at the narrow end a longitudi-
nally extending portion having a width and a depth
which longitudinally extending portions are tangent
to an inscribed circle;
-a first set of deflection coils for line deflection of
an electron beam in a first direction transverse to
the longitudinal axis, these deflection coils being
wound directly onto the support on the inner side
thereof and the turns thereof traversing each the
tangential groove and radial grooves of the flanges;
and
-a second set of deflection coils for field deflection
of an electron beam in a direction traverse to
thelongitudinal axis and transverse to the first di-
rection, these deflection coils being wound directly
onto the support and the turns thereof traversing
radial grooves in the flange,
characterized in that in the flange at the narrow end
of the support:
-the width and the depth of the longitudinally ex-
tending portions of each of the radial grooves are
chosen so that the turns traversing these grooves
substantially fill these portions;
-the bottom portion of the said at least one tangen-
tial groove is located on the surface of an oval
cylinder.
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